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© The irradiation device comprises a short arc di- 
scharge lamp (1), in whose lamp vessel (3) elec- 
trodes (5.6) are arranged, between which a dt- 
JJscharge path (7) extends. An optical conductor (2) is 
^sealed with its first end (11) into the wal of the tamp 
W vessel (3) in such a manner that its light entrance 
•-window (12) is arranged laterally of the discharge 
m path (7) and is directed to the discharge path (7). 
OS 
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The invention relates to an irradiation device 
comprising, 

-a high pressure discharge lamp provided with a 
translucent lamp vessel, which is sealed in a 5 
vacuum-tight manner and through the wall of which 
current supply conductors extend to a pair of elec- 
trodes which are arranged within the lamp vessel 
and between which a discharge path extends, said 
lamp vessel being filled with an ionlzabte gas, and ro 

•at least one optical conductor provided with a light 
entrance window at a first end, said optical conduc- 
tor being arranged laterally of the discharge path in 
such a manner that the light entrance window is is 
directed to the discharge path. 

Such a device is known from U.S. Patent 
Specification 4.009.382 (GOnter Nath. 22.2.1977). 

In the known device, the optical conductor and 
the high-pressure discharge lamp are detachabry 20 
connected to each other. Although the optical con- 
ductor has a comparatively large light entrance 
window, the discharge path of the discharge lamp 
has considerably larger dimensions so that also 
due to the fact that the numerical aperture of 25 
optical conductors is small, only a small part of the 
generated radiation is collected by the optical con- 
ductor. 

The' DE-GM 8,313,972 (Helmut Hurtd KG, 
3.11.1983) discloses a device in which due to a 35 
complicated construction a larger part of the gen- 
erated radiation is collected by an optical conduc- 
tor. In this device, radiation generated by a di- 
scharge lamp is converged by a cylindrical lens 
arranged beside this lamp. On the focal line of the 35 
lens a bundle of optical fibres Is fanned out which 
collects the converged radiation. Due to this fan of 
optical fibres, the quantity of collected fight is en- 
larged, but this does not result In an Increase of the 
brightness of the light emanating from the bundle. «o 

The known devices have the disadvantage that 
the optical conductor has to be aligned with re- 
spect to the discharge lamp by the user. Further- 
more, they have the disadvantage that Hght losses 
due to reflection occur not only at the surface of 45 
the light entrance window, but also at the inner and 
the outer surface of the lamp vessel and, with the 
use of a tens, at both surfaces of the lens. These 
losses amount to about 4% per surface. 

Devices of the aforementioned kind can bo so 
used to generate radiation and to irradiate not 
readily accessible regions, such as cavities in the 
human body. For this purpose, use may also be 
made of lasers cooperating with an optical conduc- 
tor. Lasers afford the advantage that they have a 



device- 



high brightness. However, they have the disadvan- 
tage they are generally operated in a pulsatory 
manner and that their operation requires an expen- 
sive and voluminous equipment. 

The invention has for its object to provide a 
device of the kind mentioned in the opening para- 
graph, which has a very simple construction and is 
nevertheless capable of emitting continuously a 
high luminous flux via the optical conductor. 

According to the invention, this object is 
achieved in that 

-the high-pressure discharge lamp is a short arc di- 
scharge lamp and 

-the optical conductor is sealed with its first end 
into the wall of the lamp vessel. 

Short arc discharge lamps have the favourable 
property that electrical energy is converted therein 
into radiation between electrodes at a very small 
relative distance. The electrode gap varies from a 
few tenths of a millimetre for lamps of low power - 
(for example 0.4 mm at 50 W) to about 1 cm wfth 
very high powers (for example 9 mm at 6500 W). 
The discharge arc moreover is very little diffuse. 
Transverse to the imaginary connection line be- 
tween the electrodes, the discharge arc has a very 
small dimension of a few tenths of a millimetre, for 
example 02 mm. As a result, the discharge arc has 
a very high brightness. 

It is characteristic of short arc discharge lamps 
that the current supply conductors enter the lamp 
vessel at oppositely arranged areas and that the 
electrodes each project into the lamp vessel over a 
distance which is a multiple of the distance be- 
tween the electrodes. The discharge space is 
mostly spherical or ovofcJal, but may alternatively 
be cylindrical. The electrodes are arranged therein 
at least substantially concentrically. In order to en- 
sure that the current supply conductors have a 
sufficiently low temperature at the area at which 
they emanate from the wall of the lamp vessel, this 
area is far remote from the relevant electrode. As a 
result short arc discharge lamps have an overall 
length which is a few tens of times the distance 
between the electrodes. Nevertheless short arc di- 
scharge lamps are compact light sources which 
can be readily manipulated. Thus, a lamp of 50 W 
provided with lamp caps has, for example, a length 
of about 5 cm. 

It is advantageous if the high-pressure di- 
scharge lamp in the irradiation device according to 
the invention is a direct current short arc discharge 
lamp. The lamp has a comparatively small elec- 
trode as cathode and a comparatively large elec- 
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trade as anode. The advantage of such a direct 
current lamp is that a large part of the generated 
light is emitted from a region of the discharge path 
which is close to the cathode and has a very high 
brightness. 

Due to the fact that in the irradiation device 
according to the invention, the optical conductor is 
sealed with its first end into the wall of the short 
arc discharge lamp, the light entrance window of 
this optical conductor is close to the discharge arc, 
as a result of which a large part of the emitted 
radiation is incident upon the light entrance window 
and enters the optical conductor. If the wall portion 
of the discharge vessel opposite to the optical 
conductor is provided with a reflective coating, the 
quantity of the radiation thrown onto the light en- 
trance window of the optical conductor is further 
enlarged. 

ft may be desirable when the wall portion of 
the discharge vessel is provided in the proximity of 
the optical conductor with a reflective coating to 
increase its temperature. For the same reason, the 
wall portion can be mirror-coated in the proximity 
of the cathode of a direct current lamp. If the 
device need emit radiation only yja the optical 
conductor, the lamp vessel can be entirely or sub- 
stantially entirely mirror-coated. 

If desired, several optical conductors may be 
sealed into the wall of the discharge vessel. They 
may form together a bundle of optical conductors 
or may be arranged so as to be spread around the 
discharge path. 

It may be recommendabte if the Hght entrance 
window has a convex, for example hemispherical, 
surface. The quantity of radiation collected by the 
optical conductor can be consequently enlarged. 

Besides its high efficiency, the device accord- 
ing to the invention has the advantage that ft is 
very simple and compact In contrast with known 
devices, the user of the device according to the 
invention need not afign the optical conductor with 
respect to the radiation source because the radi- 
ation source and the optical conductor form an 
undetachable unit. 

An optical fibre or bundle of fibres can be 
coupled to the optical conductor in order that the 
radiation can be passed to the area at which it is 
required. The optical fibre (bundle) may have at its 
exit end a convex lens, by which the emanating 
light is focused. The optical conductor of the de- 
vice according to the invention, however, may have 
itself a convex surface at its end remote from the 
first end. Possibilities of use of the irradiation de- 
vices are inter aliatne exposure of body cavities for 
medical-diagnostic or therapeutical purposes, the 
illumination of objects which are observed through 
a microscope, the establishment of welding or sol- 



dering connections, the curing or drying of glue or 
lacquer. 

The ionizable gas of the short arc discharge 
lamp may contain a rare gas. Moreover, mercury 

5 may be present. With additions as rare earth metal 
halides, indium halide. calcium halide or cadmium 
halide, the spectrum of the radiation emitted by the 
short arc discharge lamp can be adapted to spe- 
cific uses of the irradiation device. 

70 A mechanical robust construction has the irra- 
diation device according to the invention if the 
optical conductor is laterally enclosed in a tube 
which is fused with the wail of the lamp vessel. The 
optical conductor may be laterally fused with this 

is tube. 

An embodiment of the device according to the 
invention is shown in the drawing in side elevation. 

In the drawing, the device comprises a high- 
pressure discharge lamp 1 and an optical conduc- 

20 tor 2. The discharge lamp 1 has a translucent lamp 
vessel 3 of quartz glass sealed in a vacuum-tight 
manner. Current supply conductors 4 extend 
through the wall of the lamp vessel to a pair of 
electrodes 5, 6 which are arranged with the lamp 

25 vessel and between which a discharge path ex- 
tends. The lamp shown in the drawing is intended 
to be used for operation at direct voltage, the 
anode 5 being the cathode and the electrode 6 
being the anode. The current supply conductors 4 

so are connected to a respective lamp cap 8. The 
lamp vessel 3 is filled with an Ionizable gas. An 
optical conductor 2, which has at a first end 11 a 
light entrance window 12. is arranged laterally of 
this discharge path 7 so as to be directed with the 

35 light entrance window 12 to the discharge path 7. 

The discharge lamp 1 shown in the drawing is 
a short arc discharge lamp, which during operation 
at 22 V consumes a power of 50 W. The distance 
between the electrodes is 0.4 mm and the ioniza- 

« We filling is 10.000 Pa Xe and 11 mg Hg. During 
operation, the pressure of the filling increases to a 
few tens, 50 to 60 bar. 

The optical conductor 2 is sealed with its first 
end 11 into the wall of the lamp vessel 3. The Hght 

4s entrance window 12 has a convex surface and is 
situated within the discharge space enclosed by 
the lamp vessel 3 at a distance of about 1 mm 
from the discharge path 7. The optical conductor 2 
is laterally enclosed in and fused with a quartz 

so glass tube 13, which is fused with the wall of the 
lamp vessel 3. Opposite to the light entrance win- 
dow 12, the wall of the lamp vessel 3 has a 
reflective coating, Lfi.a gold layer 9. The wall of the 
lamp vessel 3 further has near the cathode 5 a 

S5 reflective coating 10 and near the optical conductor 
2 a reflective coating to keep the lamp vessel 3 at 
a sufficiently high temperature during operation. 
The mirrors 10 and 14 are indicated hi the Figure 
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in such a manner that the parts enveloped thereby 
have remained visible. The optical conductor 2 
may have at its end 15 remote from the first end 
11 a convex surface 16. 

Another possibility to seal the optical conductor 
2 into the lamp vessel 3 consists in that a bead of 
doped quartz is arranged at the first end 11 around 
the conductor and the bead is fused with the wall 
of the lamp vessel 3. 

The optical conductor 2 has a core of SiO, with 
an envelope ol SiO, doped with F. Instead, another 
optical conductor may be used, for example an 
optical conductor having a high refractive index at 
the centre (ne and a refractive index decreasing 
gradually towards the sheath, for example a con- 
ductor having a core of SiO, doped with germa- 
nium in a concentration decreasing towards the 
sheath and a sheath of SiO,. 



1. An irradiation device comprising 

-a high-pressure discharge lamp provided with a 
translucent lamp vessel which Is sealed in a 
vacuum-tight manner and through the waP of which 
current supply conductors extend to a pair of elec- 
trodes which are arranged within the lamp vessel 
and between which a discharge path extends, said 
lamp vessel being filled with an ionizable gas. and 



-at least one optical conductor provided with a light 
entrance window at a first end, said optical conduc- 
tor being arranged laterally of the discharge path in 
such a manner that the light entrance window is 
s directed to the discharge path, 

characterized in that 

-the high-pressure discharge lamp is a short arc di- 
70 schargs lamp and 

-the optical conductor is sealed with its first end 
into the wall of the lamp vessel. 

2. An irradiation device as claimed in Claim 1, 
76 characterized in that the optical conductor is lat- 
erally enclosed in a tube fused with the wall of the 
lamp vessel. 

3. An irradiation device as claimed in Claim 2, 
characterized in that the optical conductor is lat- 
erally fused with the tube. 

4. An irradiation device as claimed in Claim 1 
or 2, characterized in that the wall of the lamp 
vessel is mirror-coated at least opposite to the light 
entrance window. 

5. An irradiation device as claimed in Claim 1, 
2 or 4. characterized in that the light entrance 
window has a convex surface. ' 

6. An irradiation device as claimed in Claim 5, 
characterized in that the end of the optical conduc- 
tor remote from the light entrance window has a 
convex surface. 
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Description 

The invention relates to an irradiation device 
comprising 

- a high pressure discharge lamp provided with a 
translucent lamp vessel, which is sealed in a vacu- 
um-tight manner and through the wall of which cur- 
rent supply conductors extend to a pair of elec- 
trodes which are arranged within the lamp vessel 
and between which a discharge path extends, said 
lamp vessel being filled with an ionizable gas, and 

- at least one optical conductor provided with a light 
entrance window at a first end, said optical conduc- 
tor being arranged laterally of the discharge path in 
such a manner that the light entrance window is di- 
rected to the discharge path. 

Such a device is known from US-A 4,009,382 . 

In the known device, the optical conductor and 
the high-pressure discharge lamp are detachably 
connected to each other. Although the optical con- 
ductor has a comparatively large Bght entrance win- 
dow, the discharge path of the discharge lamp has 
considerably larger dimensions so that, also due to 
the fact that the numerical aperture of optical con- 
ductors is small, only a small part of the generated 
radiation is collected by the optical conductor. 

The DE-U 8,313.972 discloses a device in which 
due to a complicated construction a larger part of 
the generated radiation is collected by an optical 
conductor. In this device, radiation generated by a 
discharge lamp is converged by a cylindrical lens 
arranged beside this lamp. On the focal fine of the 
lens a bundle of optical fibres is fanned out, which 
collects the converged radiation. Due to this fan of 
optical fibres, the quantity of collected light is en- 
larged, but this does not result in an increase of the 
brightness of the Bght emanating from the bundle. 

The known devices have the disadvantage that 
the optical conductor has to be aligned with respect 
to the discharge lamp by the user. Furthermore, 
they have the disadvantage that light losses due to 
reflection occur not only at the surface of the Bght 
entrance window, but also at the inner and the outer 
surface of the lamp vessel and. with the use of a 



- the optical conductor is sealed with its first end in- 
to the wall of the lamp vessel. 

Short arc discharge lamps have the favourable 
property that electrical energy is converted therein 
5 into radiation between electrodes at a very small rel- 
ative distance. The electrode gap varies from a few 
' e for lamps of low power (for — 



amount to about 4% per surface. 

Devices of the aforementioned kind can be used 
to generate radiation and to irradiate not readily ac- 
cessible regions, such as cavities In the human 
body. For this purpose, use may also be made of la- 
sers cooperating with an optical conductor. Lasers 
afford the advantage that they have a high bright- 
ness. However, they have the disadvantage they 
are generally operated in a pulsatory manner and 
that their operation requires an expensive and volu- 
minous equipment 

The invention has for its object to provide a de- 
vice of the kind mentioned in the opening para- 
graph, which has a very simple construction and is 
nevertheless capable of emitting continuously a 
high luminous flux yja the optical conductor. 

According to the invention, this object is 
achieved in that 

- the high-pressure discharge lamp "B a short arc 
discharge lamp and 



powers (for example 9 mm at 6500 W). The d 
10 charge arc moreover is very little diffuse. Trans- 
verse to the imaginary connection Bne between the 
electrodes, the discharge are has a very small di- 
mension of a few tenths of a millimetre, for example 
0.2 mm. As a result, the discharge arc has a very 
15 high brightness. 

h Is characteristic of short arc discharge lamps 
that the current supply conductors enter the lamp 
vessel at oppositely arranged areas and that the 
electrodes each project into the lamp vessel over a 
20 distance which is a multiple of the distance between 
the electrodes. The discharge space Is mostly 
spherical or ovoidal, but may alternatively be cyfin- 



substantially concentrically. Ir 
the current supply conducto 



from the wan of the lamp vessel, this area is far re- 
mote from the relevant electrode. As a result, short 
arc discharge tamps have an overall length which is 
a few tens of limes the distance between the elec- 
trodes. Nevertheless short arc discharge lamps 
are compact light sources which can be readily ma- 
nipulated. Thus, a lamp of 50 W provided with lamp 
caps has, for example, a length of about 5 cm. 

It Is advantageous If the high-pressure dis- 
charge lamp in the inacSation device according to 
the Invention Is a direct current short arc discharge 
lamp. The lamp has a comparatively small electrode 
as cathode and a comparatively large electrode as 
anode. The advantage of such a direct current lamp 
is that a large part of the generated Bght is emitted 
from a region of the discharge path which is close to 
the cathode and has a very high brightness. 

Due to the fact that In the Irradiation device ac- 
cording to the invention, the optical conductor is 
sealed with its first end into the wall of the short arc 
discharge lamp, the light entrance window of this op- 
tical conductor is close to the discharge arc, as a 
result of which a large part of the emitted radiation 
is Incident upon the light entrance window and en- 
ters the optical conductor. If the wall portion of the 
discharge vessel opposite to the optical conductor 
Is provided with a reflective coating, the quantity of 
the radiation thrown onto the light entrance window 
of the optical conductor Is further enlarged. 

It may be desirable when the wall portion of the 
discharge vessel is provided in the proximity of the 
optical conductor with a reflective coating to in- 
crease its temperature. For the same reason, the 
wall portion can be mirror-coated in the proximity of 
the cathode of a direct current lamp. If the device 
need emit radiation only yja the optical conductor, 
the lamp vessel can be entirely or substantially en- 
may be 
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sealed into the wall of the discharge vessel. They 
may form together a bundle of optical conductors or 
may be arranged so as to be spread around the dis- 
charge path. 

It may be recommendable if the light entrance win- 
dow has a convex, for example hemispherical, sur- 
face. The quantity of radiation collected by the opti- 
cal conductor can be consequently enlarged. 

Besides its high efficiency, the device according 
to the invention has the advantage that it is very 
simple and compact in contrast with known devic- 
es, the user of the device according to the inven- 
tion need not align the optical conductor with re- 
spect to the radiation source because the radiation 
source and the optical conductor form an undetach- 
abteuntt. 

An optical fibre or bundle of fibres can be cou- 
pled to the optical conductor in order that the radia- 
tion can be passed to the area at which ft is re- 
quired. The optical fibre (bundle) may have at its exit 
end a convex lens, by which the emanating light is 
focused. The optical conductor of the device ac- 
cording to the invention, however, may have Itself a 
convex surface at Its end remote from the first end. 
Possibilities of use of the irradiation devices are i£L 
ter aliat he exposure of body cavities for meolca (-di- 
agnostic or therapeutical purposes, the illumination 
of objects which are observed through a micro- 
scope, the establishment of wekfing or soldering 
connections, the curing or drying of glue or lacquer. 

The ionizable gas of the short arc discharge lamp 
may contain a rare gas. Moreover, mercury may be 
present With additions as rare earth metal halides, 
indium halide, calcium halide or cadmium halide, the 
spectrum of the radiation emitted by the short arc 
discharge lamp can be adapted to specific uses of 
the irradiation device. 

A mechanical robust construction has the irradia- 
tion device according to the invention if the optical 
conductor is laterally enclosed in a tube which Is 
fused with the wal of the lamp vessel The optical 
conductor may be laterally fused with this tube. 

An embodiment of the device according to the in- 
vention is shown in the drawing in side elevation. 

In the drawing, the device comprises a high-pres- 
sure discharge lamp 1 and an optical conductor 2. 
The discharge lamp 1 has a translucent lamp vessel 
3 of quartz glass sealed in a vacuum-tight manner. 
Current supply conductors 4 extend through the 
wall of the lamp vessel to a pair of electrodes 5, 6 
which are arranged with the lamp vessel and be- 
tween which a discharge path extends. The lamp 
shown in the drawing is intended to be used for op- 
eration at direct voltage, the anode 5 being the cath- 
ode and the electrode 6 being the anode. The cur- 
rent supply conductors 4 are connected to a re- 
spective lamp cap 8. The lamp vessel 3 is filled with 
an ionizable gas. An optical conductor 2, which has 
at a first end 11 a light entrance window 12, is ar- 
ranged laterally of this discharge path 7 so as to be 
directed with the light entrance window 12 to the dis- 
charge path 7. 

The discharge lamp 1 shown in the drawing is a 
short arc discharge lamp, which during operation at 
22 V consumes a power of 50 W. The distance be- 



tween the electrodes is 0.4 mm and the ionizable fill- 
ing is 10,000 Pa Xe and 11 mg Hg. During operation, 
the pressure of the filling Increases to a few tens, 
e.o. 50 to 60 bar. 

5 The optical conductor 2 is sealed with Its first end 
11 into the wall of the lamp vessel 3. The light en- 
trance window 12 has a convex surface and is situ- 
ated within the discharge space enclosed by the 
lamp vessel 3 at a distance of about 1 mm from the 

10 discharge path 7. The optical conductor 2 is lateral- 
ly enclosed In and fused with a quartz glass tube 13, 
which is fused with the wall of the lamp vessel 3. Op- 
posite to the Ight entrance window 12, the wall of the 
lamp vessel 3 has a reflective coaling, j&a gold 

15 layer 9. The wal of Hie lamp vessel 3 further has 
near the cathode 5 a reflective coating 10 and near 
the optical conductor 2 a reflective coating 14 to 
keep the lamp vessel 3 at a sufficiently high temper- 
ature during operation. The mirrors 10 and 14 are In- 

20 dlcated in the Figure In such a manner that the parte 
enveloped thereby have remained visible. The opti- 
cal conductor 2 may have at Its end 15 remote from 
the first end 1 1 a convex surface 1 6. 
Another possibiity to seal the optical conductor 2 

25 into the lamp vessel 3 consists ki that a bead of 
doped quartz Is arranged at the first end 1 1 around 
the conductor and the bead is fused with the wall of 
the lamp vessel 3. 
The optical conductor 2 has a core of SIC* with 

30 an envelope of SIO2 doped with F. Instead, another 
optical conductor may be used, for example an opti- 
cal conductor having a high refractive Index at the 
centre line and a refractive index decreasing gradu- 
ally towards the sheath, for example a conductor 

35 having a core of SKfe doped with germanium in a 
concentration decreasing towards the sheath and a 
sheath of SiC*. 

Claims 

40 

1 . An irradiation device comprising 

- a high-pressure Discharge lamp provided with a 
translucent lamp vessel which is sealed in a vacu- 
um-light manner and through the wal of which cur- 

45 rent supply conductors extend to a pair of elec- 
trodes which are arranged within the lamp vessel 
and between which a discharge path extends, said 
lamp vessel being filed with an ionizable gas, and 

- at least one optical conductor provided with a light 
50 entrance window at a first end, said optical conduc- 
tor being arranged laterally of the discharge path in 
such a manner that the light entrance window is di- 
rected to the discharge path, 

characterized in that 
55 - the high-pressure discharge lamp is a short arc 
discharge lamp and 

- the optical conductor is sealed with its first end in- 
to the wall of the lamp vessel. 

2. An irradration device as claimed in Claim 1, 
60 characterized in that the optical conductor is later- 
ally enclosed in a tube fused with the wall of the lamp 
vessel. 

3. An irradtarjon device as claimed in Claim 2, 
characterized in that the optical conductor is later- 

65 ally fused with the tube. 
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4. An irradiation device as claimed in Claim 1 or 2, 
characterized in that the wall of the lamp vessel Is 
mirror-coated at least opposite to the light entrance 

5. An irradiation device as claimed in Claim 1, 2 or 
4, characterized in that the light entrance window 



6. An irradiation device as claimed in Claim 5, 
characterized in that the end of the optical conduc- 
tor remote from the Sght entrance window has a con- 



1. BestraWungseinrichtung, die 
- eine HochdruckentJadungslampe m'rt einem Bcht- 
durchlassigen Lampenkolben, dar vakuumdicht 
abgeschlossen 1st und durch dessen Wand sich 
StromzufQhrungsleiter zu einem Elektrodenpaar 
erstrecken, die im Lampenkolben angeordnet sind 
und zwischen denen sich eine Enttedungsstrecke 
befindet wobei dar Lampenkolben mit einem ioni- 
sierbaren Gas gefOJt 1st, und 



Uchteintrittsfenster an einem ersten Ende ent- 



conducteur optique etant dispose lateralement 
par rapport au trajet a decharge de facon que la 
fenStre (fentree de lumiere soft dirigee vers le 
trajet a decharge, caracterise en ce que 

- fa iampe de decharge a haute pression est une 
lamps a decharge a arc court at 

- la conducteur optique est scelte par sa premie- 
re extremita dans la paroi de I'ampoule de la Iampe. 

2. DisposHrl dlrradiation seton la revendication 1, 
caracterise en ce que le conducteur optique est en- 
ferme lateralement dans un tube scelle a la paroi de 
I'ampoule de Iampe. 

3. Dispos'rtif dlrradiation salon la revendication 
2, caracterise en ce que le conducteur optique est 



- die Hochdruckentladungslampe eine Kurzbo- 
genenUadungslarnpe 1st und 

- der optische Letter mit se'mem ersten Ende in 
der Wand des Lampenkofcens verschmoizen 1st. 

2. BestraWungseinrichtung nach Anspruch 1, da- 
durch gekennzeichnet, da6 der optische Letter late- 
ral in ein Rohr aufgenommen ist, die mit der Wand 
des Lampenkolbens verschmoizen ist 

3. Bestrahkiigseinrichtung nach Anspruch 2, da- 
durch gekennzeichnet, daB der optische Letter late- 
ral mit dem Rohr verschmoizen 1st 

4. BestraWungseinrichtung nach Anspruch 1 
Oder 2, dadurch gekennzeichnet, daB die Wand das 
Lampenkofbens wenigstens gegenOber dem Uchtein- 
trittsfenster venspiegeH ist 



5. BestraWungseinrichtung nach Anspruch 1, 2 
■ h gekennzeichnet d " J 



t daB das Uchteln- 



6. BestraWungseinrichtung nach Anspruch 5, da- 
durch gekennzeichnet daB das vom Uchteintritts- 
fenster abgewandte Ende des optischen Letters ei- 



4. Disposftif d'irradiatjon selon la revendication 1 
ou 2, caracterise en ce que la paroi de I'enceinte a 
decharge est revetue cfune facon raftectrica au 
moins vis-a-vis de la fenetre d'entree de lumiere. 

5. DisposHH dlrradiation eeton la revendication 1, 
2 ou 4, caracterise en ce que la fenetre crentree de 
lumiere presente une surface convexe. 

S. Disposffif dlrradiation selon la revendication 
5, caracterise en ce que rextremlte du conducteur 
optique sftuee vis-a-vis de la fenetre d'entrie de lu- 
miere presente une surface convexe. 



lee d'une facon etanche au vide e 
parol de laquete des entrees de courant s'eten- 
dent vers une paire d'electrodes qui sent dispo- 
ses dans rampoule de Iampe et antra lesquelles 
s'etend un trajet a decharge, ladite ampoule de 
Iampe etant remplie cfun gaz ioWsable et 
- au moins un conducteur optique muni d'une fe- 
netre d'entree de lumiere a une extremite, Iedit 
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